340 


@® 8) This is an open access article under the 
(c) Creative Commons Attribution 4.0 
BY NC 


International License 


STUDENTS’ AND STUDENT TEACHERS’ SENSE OF BELONGING TO SCIENCE: WHAT 
DO WE KNOW SO FAR? 


Markus Sebastian Feser 
University of Hamburg, Germany 


Forming a sense of belonging to others is a fundamental need of humans as social beings (Baumeister & Leary, 
1995). Meeting this fundamental need crucially influences individuals’ intrinsic motivation (Ryan & Deci, 2000) and 
identity development (Wenger, 1999). Given this, a growing number of studies have investigated the extent to 
which university students’ success and wellbeing in science education is related to their sense of belonging to sci- 
ence. This research has brought greater clarity to university students’ development in science education; however, 
numerous aspects of university students’ sense of belonging to science remain understudied. In particular, there has 
been insufficient research on how sense of belonging to science might moderate or influence initial science teacher 
education. Therefore, this editorial aims to provide an overview of the major research findings that address students’ 
and student teachers’ sense of belonging to science and to inspire future research in science (teacher) education. 


What Do We Know about University Students’ Sense of Belonging to Science? 


To date, higher education research has mostly focused on students’ sense of belonging to their university. 
Among other findings, this research has revealed that students’ university belonging positively influences their aca- 
demic satisfaction (Fischer, 2007), academic engagement (Gillen-O'Neel, 2021), and level of academic achievement 
(Strayhorn, 2006). However, this global perspective on sense of belonging in higher education leaves unexplored 
the challenges of science education (e.g., the high dropout rates in academic science programs and the under- 
representation of minority students; Good et al., 2012; Lewis & Hodges, 2015). Moreover, prior research has shown 
that the challenges associated with science education relate more to the characteristics of the culture of science 
(Lemke, 2001) - for example, the image of science as a “tough discipline” — than to those of a particular university. 
Consequently, since 2010, a growing number of studies have examined students’ sense of belonging to science, 
instead of their university belonging. 

An individual's sense of belonging to science relates to their social affiliation with and within the natural sci- 
ences. It is a complex multidimensional construct that manifests through the following five feelings and needs 
(Feser, 2020; Good et al., 2012; Kuchynka et al., 2019): 


Feeling connected to people who are involved and engaged in the natural sciences. 

Feeling acknowledged by people who are involved and engaged in the natural sciences. 

Strong emotional wellbeing around people who are involved and engaged in the natural sciences. 
The desire to be noticed by people who are involved and engaged in the natural sciences. 

Feeling a special interpersonal trust towards people who are involved and engaged in the natural 
sciences. 
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Recent studies suggest that university students’ sense of belonging to science substantially correlates with 
their science-related mindset beliefs, their interest in sciences and their experience of achievement in the natural 
sciences (e.g., Lytle & Shin, 2020; Muenks et al., 2020; Rattan et al., 2018). Sense of belonging to science results 
from socialization through and within the natural sciences and is biographically shaped (Shin et al., 2016, p. 411). 
For students that belong to an underrepresented or marginalized group (e.g., women, LGBTQ students, students 
of color), such socialization may include experiences of discrimination or exclusion (Bilimoria & Stewart, 2009; 
Johnson, 2012). This may explain why these students tend to have a lower sense of belonging to science than 
non-marginalized groups (Cech & Rothwell, 2018; Rainey et al., 2019). 

For university students, socialization through and within the natural sciences is often interlinked with aca- 
demic learning experiences. However, this socialization also occurs in non-academic contexts, such as experiences 
within secondary science education or leisure activities related to science. Therefore, although sense of belonging 
to science and university belonging are associated and show close interdependencies, it is possible to differentiate 
between these constructs both theoretically and empirically (Feser, 2020; Findley-Van Nostrand & Pollenz, 2017). 


What Do We Know about Student Teachers’ Sense of Belonging to Science? 


Very recently, sense of belonging to science has emerged as a topic within research on science teacher educa- 
tion. For example, based on earlier research, Chung-Parsons and Bailey (2019) argued that science teachers should 
possess a distinct sense of belonging to science, “if they are to model and foster ... [their] students’ own science 
identity development” (p. 40). Unfortunately, student science teachers often feel labeled as second-class science 
students, especially within science faculties that award social status based predominantly on science-related com- 
petencies rather than teaching-related competencies (Oevermann, 2010, p. 378). This, in turn, negatively influences 
student teachers’ sense of belonging to science. 

Nevertheless, so far, only a handful of empirical studies have examined the role of sense of belonging to sci- 
ence in science teacher education. A qualitative study conducted by Danielsson et al. (2016) found that a lack of 
a sense of belonging to science is associated with a stronger sense of distance and alienation toward the natural 
sciences among student science teachers. Similarly, Fejes and Képsén (2014) reported that in-service science 
teachers with a limited sense of belonging to science struggle to identify themselves as academic representatives 
of the natural sciences. Finally, a quantitative study conducted by Feser (2020) revealed that student teachers 
who undertake more extensive studies in science have a significantly greater sense of belonging to science than 
those who undertake less extensive studies, and that student teachers’ sense of belonging to science moderately 
correlates with their academic satisfaction, their interest in science, and the extent to which they attach personal 
value to the natural sciences. 


Implications for Future Science (Teacher) Education Research 


As shown by the above overview, university students’ sense of belonging to science is critical in shaping their 
development in science education. However, only in the last decade has research begun noticeably examining 
students’ sense of belonging to science. Therefore, a variety of research gaps remain in this area, especially in rela- 
tion to student teachers’ sense of belonging to science. Among these, the following research gaps appear to be 
both the most pressing and potentially fruitful for further investigation: 

First, most existing studies on students’ sense of belonging to science are quantitative and rely on Likert-scaled 
questionnaires. While this approach is well suited for surveying a large number of students across universities to 
obtain a broad understanding of the bigger picture, more qualitative and case-based studies are needed, especially 
considering the biographically shaped nature of students’ sense of belonging to science. Such qualitative studies 
would supply more profound insights into the individual development of university students. 

Second, existing studies on students’ sense of belonging to science have holistically considered all natural 
sciences, rather than comparing students by scientific discipline. Therefore, whether and to what extent students’ 
sense of belonging to science differs depending on the scientific discipline they are studying remains unknown. 
A detailed analysis that accounts for students’ scientific disciplines (e.g., biology, chemistry, physics, or earth sci- 
ences) is desirable. 

Third, the extent to which existing findings on students’ sense of belonging to science can be generalized 
across geographic regions is unclear. Most of the studies on students’ sense of belonging to science have origi- 
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nated in North America, while the few studies that address (pre-service) science teachers’ sense of belonging to 
science were conducted in Western Europe. Further research on students’ sense of belonging to science needs to 
be conducted in a range of geographical regions to provide evidence on possible regional or national differences. 

Fourth, even though the research on student teachers’ sense of belonging to science is sparse, it is reasonable 
to assume that the findings on students’ sense of belonging to science in general are transferrable to student teach- 
ers. However, this supposition requires empirical verification. Indeed, considering that student science teachers 
are socialized not only in the natural sciences but also in the educational sciences, there may be some distinctions 
in their sense of belonging to science compared to non-teaching bound science students. Future research that 
compares student teachers and students not studying to become teachers in terms of their sense of belonging to 
science could offer insight into this supposition. 

Finally, there is a lack of research examining the extent to which (student) teachers’ sense of belonging to 
science might moderate or influence the quality of their science teaching. The few empirical studies on student 
teachers’ sense of belonging to science suggest that such connections may be possible. Therefore, investigating 
the possible connection between (student) teachers’ sense of belonging to science and their teaching practice 
may be a promising area for future research. 
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